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B1Dg.'a _lu'1oa .... _ no _~~"GCl o.ll$n.gt Sa " ani IIZJ? vt. 
noa-tNlc tiOaM (0.03-0.01 ... Ike. 8'fA*opkaatbla. ".lOker, 1931) .. 
8pontanootw, ttd.lve Of ,.be ~l1aD heart ~ witt. lAfIl;e 
ao1u;,~\ 10 aGaoc!aiWKl wi. :I 4eol1ne in -16- o0a8uaptioa, ·Fe 
ewl poe.in, A.'ft! (B0b4., 19UI lila •• 1133; .10ker, lealll 
Mall:olstratJ.eOf.oar41ac&1."..148 •• 1;N~tlWl)H&JUl..1a. 
8 J;"'G~ t4 ~.l con.-.o'U1'" wl ... 8OI"J."U~ lnot'WlM 
in ox __ .Qll~'lon 'hlokar, 19.). UD4u euh oon41'\ioa 1'0 
eat\ AJfiI b r'o.,t0re4 to nor_l. 
In Spa_MOUe t.,11ure indued byenutbGtloe t.A .. 
brM1"'t-1Wl8 ;p'GpG"tlon Il.otlo&eiJle on(u:'~u in .fO eM Uir ue ntrb 
~ by l1On-toX1e 4 ... 8 ot eaMi •• 61100814 •• ,~ ... , 
1M9). 
With ftl8J'd to tol." <J.oa,e Of the dl:'Q8,Ghcmaaa .eo-
~~8 (1"') ~ ...... tu1e 4f,., Gt0aJ'41M sll'ooaUos 
_ --.liaA l.leertat 1D 1.., 11O" adwuloe4 _.s-. 1s Oher4l(J~ 
1H4 b,. e 4epl."loa or t.l10 ene~loh 1*0._" 8tor.. 01",-
81th_ A!at'.in or .-beiD lntuaSOU to 4__ (0 •• _./11& .• 
WOU.n*,~or, 1.1) 8 -!'~ dopletion or .PO OOOUl"G With 'ttl. 
onpt of ",ulouJ.~ t'llJJ<111etlon, au. 'tho AW .on_ll~ 18 an 
81gxdtlosJ11:17 el~. 'l'!uI _ .. ruul't.t be". ~tOWl4 111 the 
b~Wl6 prepere'lcm or 'lb. ~n pohotl44 Wltb ouabain .. 
11 
• 
tU.soxin (lOlien~, 1948).. Xu t.he iao1~ted o8'h_~ petwJat., 
ri'tib R1npr'. aolutfion .. oon"re($t~produC1a8 doses of stro-
p.un~n oe.\WO $ &Q\ 1088 otPC et'dl .. _ a ~ .. l"e4uotloa Oft 
lIi'1lf~ (O.l-Chli •• /4. $\ropbGAuu.n, waloka!*, 1_) .• 
Wo ~r1_ tb.ae studt.. 1't oan be _14 tM't; a DOn. 
toal0 408$ of oadlec do,,eoa14ee 4(t1eaDO' .pp_r 1;0 e,lt~ the 
OQuentr-etloa at l~ on4 AJf]J b intact animel 08 wU De m t:be 
non-re11,1ne llMrt-lune or 1a01.tM ~H ~.tlcm. J.~ 
the bcmn in .1~ber o:t theM p.-epu'tlttlou tdtJ!i suob ~ _, 
.. ~k" 48p18U_ of the ueu-rlob. ~pbe,". I" appear. 
t..ba1l 1l:1 ., atwi, baa tb.et'ltot,1on or U10 4l'UI ___ .t.U4184 .... 
• '1M perlO4.l lQD.iS- then ..... el ho •• , with 'be uoeptloa ot 
K~f e WO:l'~ U ... ) .. 
,I, AU.; w2tJl!Dlt~ .OlDaUII. .1I"OAiLt .. HI Ja.tl&a MM. 
~ the .dt.dQls~t1'* .t DOD-~ 40 __ ~ 
082'4180 61YCO$ldU. tbe e~ con,-' ot~. heer\. ...... n 
~ 1;0 be WJ1MlI8;M '.bbl., OhRAtU. lMO)., ' .. neset 
(ftbb1'. Liebig. liMO', f# DOt elp1t:lel1lDU7 .ba~ (re.t Xl. 
mura, 1948). 1B tb. M'Gpar~ta 12 ffMj.I •• Pft At;}), r:d CliP-
tod.ft 111 FOwl .. clJOOl __ .g1.. ia •• ~1ioneelU t01l ~ 4.0,.. 
AU. .... ~n1~ ... 1 __ .\l~ _i_u.s.a tha' 
tu I11Ooaen8toref1 1ft heart.. 11 ... , a,n4 akelotal IlUOla al'e 
'apt.ted In c:d.mala polsQDOI v4 'h .1'"4100 ~?l."O$ld.lI. A 4eoreue 
1n. tho &l1Cos:ctn OGAtent of ~ It .. ,. of n_ anA 4 ... a.ooutolr 
pol.-e4 1I1\b. 4161to.d.tl out .~~nthillo 1a Q~i(l'G4 w1th 
• eort-a~PQn<U.~" ~haQ 3:'1_ 1D l&otlo •• 14 lObar .. " 1940). 
Ol.UCO&- IWAld'Uo .014 u.\.UlatiOA 111 ~ bUrt 1n 
., fte$bl.l prGptll"et1 .8 1IIlU d 1n a .~~~~lY 4e .. w-t.1n& 
hf)$rt-ltLUI pre:Pfd1'e'tlOQ 18 ~~kc41J' 1OO:.r~04f at. O,>f_taat. "JOB 
l~·, by c~1d C1~14ea(Q~. 1£ND. *1'a~. 1M2). 
AD. ~.tKl Qt. . of l.ooUo ae1d b~' no" PJ'r.vlo 
'0014 1n on Sael.aWd ftoI; u~'" in • aa41u.m oon_ml~ 41811814 
.s O~8"e(i 'b1 "_<mea (1948). ~ ."tboroonolUi484 aI.nM \be 
~ ",_k. ~1n ~~oo that 'the • __ leota_ OOa8~ 
1a DOt ul41~, but Ie cottve~ tlo glJ't}.e~. 
fbe litetJ~ UNa $l.¥~r. to 1f441o*tiO ~, 8l.JO~ 
u.tUlzG'Ucn ., __ ~&!M4 •. de0rM8_ •. or UD.O~. awl laOtlo 
.014 u'ttW.'iOa ., be 1Dorea~ 'b1 ~Pft;t.l. ~ot OU"4SAO 
81~14... .An u.~ Sa 18cUo .-t4 :p:-04UG'Um =:t be _. 
peo~. pe%"Uo~~17 Ct. \exto ltfge18 of \b.O ~ de naOhl4., 
•• AIlIQis.L4ltl!i&aA ,,~lAtL_,.A!ltaUla, 
~ ~1mentl!ll ~u obtainfKl 'b7 .(bdn~to1·1~ 
~.peutlo 40"8 ot ~l'all. em. "..,. po .... l •• <Jt1,'.n. of ... 
bean an OOD'trcnre2:'slral. AlGOj tbee 1 • ..,. 4.1oe~e~7 1D. tl» 
1.1t.e:ture on the o1 .. ~ GOti.'Iantot tM 11_,., in p8tlenu 
"flus 'Of b.eart tallt.U--e. 
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.. 
A a\~ih" 4ao1" __ 01 quell1;1oDa'bl.ll .igaltl .... _ no 
o~. in t:be 'POtos~tum o~ Ott til. in .. , 40C en04 lute"" Get. 
Jlt.voeert\lum htl$ been ~ UWI" the aa!al .• Veii1oa ot a ~ 
petitio 40$. of' ~ oaft1.. 81.J'Oo..'il~. '01 ~ •• tla~ 
(1110) ftM 'by fIe44 (1941) napeo'i'ft1y, ~ natbp. ~. 
&N no' _p~ '" Bo,,-or Gnll Folooutc'" tlNG). Who he". I"e-
1~e4 'that, ~Pft"l. 408iit1.N of 411{1ttllb hor_ •• t.. . po.. 
_.ai_ .. 'Hat of tb.e ~ of lnteot oeta. 1ft ~.1r ~. 
aen\8 U06'* _" ueed. a 01\\111101$ .... 4ifJltaliH4 wlthtod.o 
40f.Me or4Saltolue 04 tho 40,. Of'tbe ~"1f'4t:m't. !t',bo otbe .. 
• _ reoelTe4 1nve,.,~" 4.dJ.,. ~PR'l. dN&8 at 4131-
tal ... M_ 6 per1040t I to I 4$1' •• 
After \he dmiQi.V,:~,.1oa 01' theJlOpwtl ...... or 
4J.rJ.tal18 'tbe 1aloo4 ttM~ et ~ _ ... (1M8) bJ410ate 
" loo8 .f po~l_ ftom Wle Man _ l~ 1ft a~~lIDg pr.,.. 
N'ion. 'tile 0S1"41" "toad_ .~ 1AtC~t ~d all'b1' 
~ 1.,..._ 81'tv 't1ler.,.,Qtlo dOMS or 41elto:dD ~b1 -
t1'aJ13.e to fed 'af!J,./Pf ot-tf..h' :wi' ~(Ba&-,t IN'),, WhUe 
..... C1M1) 0Wl4 40m0utl'a-..no alsnl1:1ee:h' Oh~ itt 'lbe po-
tuaSa ~"~nt1J.'l laolate4 $\;1'1,. or ~. ~r&. Ib.ue .... 
tlle'l»8 ruul:t8 •• 4Utioul' to _plea .~ UDleq apeola 
4Ut~ 01' ua. 4t.t;t...,. in. ~))aht1oa oen be inl'OlYM. 
~ ttoBO of aieltalis Mue 8 4001"'_" 1n the po.t 
••• 1_ GOnGen_a'loB or the· ~tI'1ouJ.N!t muouJ.etu:re of \be bee 
l.WlG ~"1_ (\'1004 on4 ~. 1 •• ), tM "«llls.MOrn ~ 
beG" of ft'bbl~ (BaSB. 1939), leola,,*, .trlps Of ..... lou.J.e 
muoulature of tr.ba turUe (we44. 1989). ant .t.rUte4 _"1. 
(O."MU.$rA Goo4G1l. 10lf). 
Jut a ~r131n& 13t8' .. n' 1t OM beu:SA the, art_ 
~peut10 d~ of .:r418o IltllCOsid •• tho pottlsni. OOUt4nt a 
tbAt boal'"' .itt~_ ' •• u:uae •• ~~.a. or 1"er:*1D8 tJle _,WhUG 
atte~ ~o 40ae thura 18 a det'iIllto 4ooftfJoe or tA1a oleotrol",e 
G. M~iE ":,~.JW.lt.U&M11I."~ .1'rialWlaM_." 
l4R:IM1. 
It \\tUlzat1oA of ea.~ 18 iltpa1re4 k 0U41M 
re11un u haa 'bGen oonWdad b:r iab (1100) tb1a .,. be ~ 
fleeted 'b7 the action of oardfAo glyo~a14ea on tJle ~ "ot$vi-
t, az $be J\~a. aaaoo1eted With oototQ"Qfd.J1. 
la utrtlot.s 81t4 ~t_ or heart muaole " haa 
'Men tOWld tbat oardao sl7oOld.dos t;', ,ttl cauee • aUf!;ht. !nor$&," 
1n the rete of 4epbo.ph.~Jletion of ill.fJ.:' by oa101ua-aotlftt44 
a,olSA of i .. I~K-e" '~1.1. lt5l.). BowuvifJr. 1n oariU .• O ~1(J in 
the pNeeJ100 oS A~8. WhlCh 1s not octlwW bl oalcium 'i~ 
anA J)uio1e. lK7} t1lA etfect or oat*dlac al1OOa14.a on ~'f1fJ! 
eJ)lJ:t'ttns 18 bh1b1tc.»r,._ \'hi •• ~~ ., poa~lbly be n.u., au4 
lIe,.-..bot's ~o81~~otlv8Hd ~~j-e •• (l .. 94a). 
A, "JliIB~,~ 
:ED OG' _ptU!'~_ we h."o ~ to use· therapeutlo. 
ant to.z.to 408 .. Wh1ell ~ IJ~ to ~ uaet hI' Deal:'bs. 
___ , 1I.e1T1ot, 8fl4 Barnes (1943)" lor 0_ alna1e ~apeu'l. 
'OM, lOS' or the ~s-l lA~ 4._ (0.'f6 fIJII,./1t.S. \)047 -1P') 
.. uM $tld tor ~ tau, ~fipw'10 40_, U.~ of the alt.iMl 
u\ba1 ... CllJD) •• aOlld.ot.er84. Aa .. ~ ~;d.o 4oM. _ 
'd tM iSUl ._ .~t.e4 a1:t4 u • 4ell1 '\OUO 4 ... , _ Of '\be. 
liLt) .. ,1'1'_ • 
.. 4iSlto:.d.A .. ob'talue4 tl'om AlJbO'" Lebon .. l_ In 
the lora or • ~_. 70 mala tJl.e nee ••• n aolu\ion the powaer 
.. lUst 418801 .... 1a el.eohol and ~.n~' to ~ wi. 
_t_. 
,In .• _e1~ .P'O\lP CIt uper~w .~8 nt-a 
..... 1 •. O¥'C" • perl04 0:1 , ... ,.. one ~ 01 4 __ r •• lvlnG 
" .1~. ~PJU'io 40ae e,l14 'lbeoUl.. 4&111 the&peuUo 400 ••• 
tae 1nJM~ \"IC'e &lV8 lnto "h~U8 yem ., ,. ..-,. al.olr 
J-e_. fte ~la wee ~1t'lMd 1A be. fP'oupe al. 3. 6, anG 
, ure ... spootlve1)' eft_ the rlrst. lAJeot1.oa.l' WU 4eol4e4 
11 
• 
.. " 8 .. 6 tap 8bCMIW be ....... 1D .~lld.nI a.rWte1V 
the eft .. " ., 4161toaia OIl the elleaioal oouU .. te 01 the 
hean_ 
JD tile -.3- ~p ot .\Util .. \'IlaD swl_ of .,.1-
met<al t\.n.u.J.a wre 8tu41Gd ~. 0DtI ~81v1u4 tlwr.pw'lo 
4 .... at.d tho other ~c dOH.,. lJa,ob •• 1"'1 __ 0 ~lY1ded lato 
., -lJlsl7 end cki!lr J.nJeotod~. In eaCh croup, an1:Ml.. were 
.... Ule_ en. 2 ad "4.,... ooo.vo1 u.1mau wore ~ ., 
8ulteblo 1n~1 •• 
m."trOO0r41~ \tOft 'uen boron ~ after the 
~1.tratl<M of d!g1to::d.n. Up"n 8118l.1818, 'til. tt_rt. ra't4 1a 
el'\hR Wl'liMUJ.e4, AMr._ed. or r~lu the ~. al.8o ftr1eble 
,_" ObIU16QS '.r" ottaene4. Both theM ~U~ are 1n 
aoeonGDO.e with the lltmNtt ... (Deur~.'.a1.t 1943). &lao. 
\JUt reaults ...... 0 verla1)l.f)p the dOS,. mil) l'Mord1.nse wore no' 
ue4 1D the wsluatJ.oa of ~ ett~f'.tlV6nOU. 
A' tJl •• p~o1>rlato tkG, tll.o ~:toes ~. __ tMtlH4 
with '.5'~ nsbU~l t5 ml./q.) lDtftip ... 1\O~ ... vach • 
• _ o~ ant art1tle1alre.p1l"atiQu a.p»11.. !be oh.u\ 'f.a 
O~t tn. pericord!.um BIll!.'. and. tho ~, •• exclHd '1111:1 
"p14l1 and d::osP84 ato .. bMlUIr t'Ule4 .a a dry 1o_t~ 
frlnins; au~. 
a. raat!U& .I£,,, ••• J1tI!1i ~ r',r.~,Af1IllI1J.a. 
At'tOI' t.boX'O~ ~J.as at th& ~t .~pl.a or the 
" 4 len anA l'isbt .. trlel. ..... onlppet ott aDi "p' U 8aotheJ" 
~ OODtalrdq tltG ~ ab, .... .w ~ ... 01 .... 
or __ 1ft blood, papU1..,. muatle. ... epI.eel'41_. 
AboUt 1.0 ... eeapl.N or Mob. 'ftmwle1e _n _~1W4 
out tOl'" #l11Ooeen a_bale. !ll$Be B~}1"8 ¥-. glee_ lnto a tea, 
tube oGllte1n1~ 6 14. of _ )Oteosla hy4rox148 (l:;;oa). AnO-. 
snm _pl.. to beuod ttlr 1041_ :aD4pouulum 4.",erm1_~tona 
._ »laoed lnto • 41eu't1nC 'tUM aDd .'to~ tor 18'-~ 
sla. 
the &~l. fer ~10 .~11.1. Ofphoapb~'4 ~.o'1ona, 
.,1€,,h:t.n3 aootlt 2.5 'to 5.0 ,,~, \lIB. pl_,. 1n a preoooW ~ 
ana poa1;.l. OOl1t.a1n~ ..~ az~' of • trlOl~ora •• t10 ~14 
(fCA,) ,aM _$ Cl1<ueJ1ed, ~h17.h Ol'uatte4 UM_ .S 
tU'terM tbJ'ousha pJ:lO~»bO~ :rUMr papor bto • ooJA 80 Ill. 
lNd_tocl &l~$loppel-04 0111Mw. '-ae i~_8 _abel ..... -
al t.J.:!»e 'wlt.h!CA. fAG filter ,.~~~ was f~ "'''pea''''17 wubal 
ut11 • 'Vol~ of tbe f'11trflte Of sb:out ~eo d. _. reeOlle4. 
~ rUtrato '.-'tUB rd.lWiI _11 bl uilJd.DS. ao .Ql~ 
I"8OOrd.~4 end M .11(11.101 of a f~ •• _ tHen ~or lAo,S.o $loi4 -_17-
.ta, vanererred to a teet tJube t1itl.d placed ill 'lb$ 1'"atI*l£';Gr;~tQ:r 
tQ'l: 1n WI" ~~~lZll.d... ~e~i*Wne~ e4i.v$ot wa thetl 1l.u.tl~Ql.l~ 
to pbtaH:JlptbAl.1n Wl'Wl ~ :f.:cH, 'bt'oUSh" to a vo1W18ot 50 tJa. 
a. 8to~ 1n the r$fr1t;t.re~. 
SiMe ttl. pbosp,ba_ ftac'"0,t~8 aro 4(1 lub1.le. it 18 
.. 
lapol'tan' Viet 'the preportltloD OZ Ule aamplA be oomple$e4 
. 
q:ulO}:iJ', 8M to prwenttne ~"fJl. Or __ pboOntlt.lr~e (PC). 
011 operetlons ,..... cteft'ld out !A a aMP flrcaeae •• 000. 
o. ""CJ\lr .. ~\lt;m!& 
1. Dl9l'lllll$!i" ~ • ...I 
~ t~ phosphate det.erm.1netlons t".ee _nled 
on: inorsuulc pJao~te lUl, tbepho$pharus of pb,08pbooJl'u'lM 
(.PC) .. erJid the pboapnOrus ot denoeine polJ:pboarJbate (.A,lJJ;i). ~ 
4~atloa or inorGenl0 pbOephete 1. baaod on ~ oolor re-
a.'ion of: .181::0 8tl4 Su.Wb~ (1129). fte produot1on of s akb1e 
001= WbeD molyb4a:te 13 reduced 1D th~ pre"nce Of' &c1.4 lu tbe 
be-:s1s to:.- tll.1$ r •• tlon. 
lnm'r:Md.o phospu:te 1a prM1p1tatGd as the celclUQ 
salt_ '11:J 0.2 lll1. of It 10}$ca~J 1.0 rJ... ottbe extrac' 18 $\4_ 
.. mixed .,11. ~ atan41ng 5 td.nu3$ at room t$L\pero'bllt"' •• 
'he 8~ple 1n a.rrt~ttu€:~d forl8 m1~~~.1t.()B. 4,..&11\"". $.n4 0.& ~. ot 
a.$ GaOls 1. addM. ~. pr~c1pltate ia c9ral"Ul.l1 mS$e4, re-
oetJ!f1tugl3.Kt m~d 'thO eUp$1"'M tent liquid ira 1tlOfl ott_ F1 YO 4rc,. 
flit 10J' HCl d16801ves til" ptt'oolpitl'te and thQ aolllt1on is dilu.ted 
wl Q 418tUl.ed l'tGt:::z; t.c 3 mt. 
the tol~~~ color :re~ents are udded III orfler~ 
0." 1'4. ot 10 B 1faSO ... o.a =1. of ~.~ ~n1w4l mlybtt&te. 0.4 ~. 
of tbA'i 1~_'U'1ns ~t. !1bc oonten'ta or. 'brOUi!l!bt to oi volUll:/O at 
10 d •• nixed,end etter the full 4evelQpmsrit of tho cQlor (10 
• 
~ .. ). u.. umpl. •• eft ~4 aaf)W' • ~ m tm. 8..,.0-
. 
p:bO~" ., a _ve l~. of GOO _U1m1~. 
!he -' ___ U of PC b 4etfeftl1lw4. uSDa ~ ___ 
of J';i.Ue Gli4 SWlbaHW 'lv't) .. 'OJ' GUbtl'aoUDC ·tdle v84"'" tor tM 
U tJ'om • yuue ObMDe4 a8 tol.lOWIU 1.0 14. or "'e .... , 1. 
bNUl~' to 3.0 ••• G •• ml. ot 10 • JIa8O" fUI4 o.a _.Of a .. 
~1_ t»l.,Tb4ate eH &C44d r_,peoU'fe11. '!Ihe "'_ ie ~ 
.. atont ." 1'0* ~.\UH r. 10 m1au1;as 1n __ ... eUott 
t. tb.b~.U ot N. __ .Od 111.0: tho re4uouc ..-" 
18 a44e4, ~,,. yoluaa (,10 Ill.) __ .~ .. color ~ 
clevelopel. Na4aaa1n H twlfGN. 
Ibe _VlM .t JAJllaM (1_) la .,pUe4 tu ,he .. 
~t.iOa Of ~ UJ! tra.'s... Mala. ~ ftlu. 1M 01)_'" 
lq' titt.enoe. Ul1e '$'" •• new. 'lDS ft1wt MUs .. 41tt~_ 
M~ a. ao ldBute mol.1*'- 11~1aS. WJ4 1me Q ~_ •• 14 
~.1G. .. 18t;twu oanW wt •• t~. to 1.,0 JIll. 
of ••• ~~ot. 1.0 ill. ot, • a 8 BCJ. U added and. plaoecl b 
• --11D6 .-- be. r_ II r.d.mItu, ~ t;ubG8 aft fJOj))l._ to ... 
~tNre ot.t4 1i.be t~ .... a(l4"', 1.0 .... Of .\81', the 
__ · .. urd,. 'Of ~. o~ nata_ta UMtl pr.~l't t«indas otlll 
.. .. tiMl 'fOl. ... ot 10 1'41. The 801,,'loa s.e tbfm. I'ed. 1a the 
.peo~pbo"'hr •• M£ore. 
a. BDIItI& 
a. 4.'~'loD ., sl1CopJl •• 11~ 18 'bue4 _ 
eo 
• 
tbe metho4 at 0004 ..... 1. (198) •• ~ ... leo» slttOOM ~boI 
(1"'.. the tub., oon'ta1a1118 tM ..,1. U .. mu ta DOW 
plaoG4 Sa .. -_. be .. t. e PIl"fAM o:t 1,5 ~ in ord_ to 
4Ssaol.ft ~G 'laue., a.. oem __ \8 .e _en 1'11-.", ott, utDs 
81aU 'WOOl, aDd bJ'Oup' ~ • YOlume 06 If) 14 • .n.,. fIl. elique_ 
"" taka to _1 •• 14. ot ... 1oobol S. __ 'to ,..1»1.'" 
•• 111OOP-. la od_ to Mya «IIiP101;e ,...lpitat1oA. \be b __ 
8ft. plaoed i •• __ .... beth tm4 .~ Uto_~ to • boU,. ." 
\be po"''' of "111q, tnew._ U"8 ~UllaMlr 'HJt01'e4, ooole4. 
oaUstuge4, .na 4niAe4 ott. two' a" 8 _11 au .. Ub,c .... 
lrala toUO\lfm to 11bGft1Wt 81uooee bfoa g1~. 
Attr;,z- •• ,,"11.'loD of 'he ao1utloa, 1.0 JIl. eUqtlOtIJ 
..... ka ,. •• (Jl.~ 6.~'s.. ttl' the Mlaea pl'OGe4UN • 
.. eH.ll all~, 1.0 111. ot " "rn,.. ~, ~ Sad4e4, 
boll_ tor ... U7 • minu" .. oooJ.f!M1. one ml. or aN"-
tlOltb4ato r.g.,ladae4, ""MrI 6ft -.u. aAUea 80 1ihe t~ 
GOa .. _ .. ,.. dUu" to atluJ. YOlwe (I:r~IIll. Gl.4 tA_ en 
l"e64aps,ut.b1eN.c h 'the .~pbo~ .. at 4\ ._ ~;tb ot 
080 mUlk'dONll8. It __ ~U'4 ~u. 1$0 ol:ullOk 'the 
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... bthG~u. 
c. at All&Ra,~1a ,&Ju._ . .I.iA l.IIUIMHa 
Ol,coe- OW.'l't*l'lt wnda to d:80ft886 a1l4 laot1Q _014 
oODCen\ra tlcD t.1148 to 1aCf'OaM rol.lA~ tile Mktlu..n or asp.. 
taxilh, o~ work toes not Gpp6e to clee \he air GOaYlnolaslJ' 
.th r~ to the 8qmvooe1 resUlt. obte1lled ~ .tv _ theM 
ohemloel ~a. ~1~ ,. haft an 1n8utt101.,, .nwabe of 
atu.dl.. to diNl'i ~. 
a. ...,41»5.£11,.1191&1 ......... daIi 
.Sth t.be pt'ol.Ong.ed oomlni$Jt:re'tlon of 4181ta1n .. wltb 
todo 40 ... G,.l41ta'tcmda to dMntaM .Ill po~_1_ 10ft .... 
lMnaee b tih6 ~t t.l.~ue. 'lb. pota.1um Haul_·ue eoatu. 
-toI'7 or tho work or 10,. aDA loUt .... (1940) 1a btao' 
oaw. a4 of the ..-it la J.ang0b4OJlf't pr.,...u.oa ~ 1r!be N*' 
~..OV neulta bee 8" an 80 pa-oaoanee4 .. to .~, 
lailnte 'tne iJ.be~. 1n po ... i. WktOh migUt ... apeotd4.X-
we ~t .ur~l.1n& \0 .u that. tiaw. 8041_ '.r .... lB 
• t.0&80S. l' mal' be poaelbl.e 'tbat. ',,-,;1'tiOXlA lae:na_ ... 
"tUl.'loa 01 dl' Ie 1lhe ~ """ne.POJ"'ot ao4l- .8 Men 
ahoW.rl to " U Htlw ~_. (Gollft7. 1M'). 
a. 1.H0~._!l. 
ae dlttwence "t~ a1.DGl$ e~ 481l1' 1D~.c'.l.ol.ta of 
d~sltox1n _a llOtGUtflo1.,ntl., PMt .. ~, ftll1 tu ~ 
• 
oonolua1c)mh a1lill.erl;r t tbe bJ.".1';)1l of t~np$U'10 sIll to:d.* 
~U of dl"US iWutoot studied: ez\enslftly oz:..oush to ellow .tl. 
nlte $tfi~1:its to be !Wnie. In ~~OUGr'U. tbO tone tlQs~a ~ 
more JIIrked ch8.r~{:j .... 
It is 1nterestl1'16 'to ob ... " tM\ ttlO Ohe1160a oo,~ 
by 'therapeutio &:14 w:1o oonoen.tr$t1ons are In 'be ... ·41raoUoa 
!'hIs not DeOusaril,- 18 upoo,", aln" toxic oono __ \lcma ot 
8tq 860nt mel o~u,so a saeralploture of to.Uo1~Y'. ~* 
elMa 1t 1.$ obaol"'n4, 1t a~ne1.1 ~OGt8 thot 'tho ol1e.n&e 
ettGOte4 in ~peu'10 fit~w.tta _y" aat"Xleir1S 1t lors_ ooae_ 
-"1<m or drus 1. si'V'en. 
It 18 ~'t3ntto empbaslae '\bat our etutU.8$ lUll'" 
no •• luci48~ed \be 81te .O't eotloa at ~ oardlBO~. aboo 
Wo1lenbOl'ier o'baonOd "ftl1VloulOr t1brUlet1cn IlM Wle~d1a 
before en..-s:,.-t*1Cfl PllOQute «O.P:PlJ' S8 "1}1.'Ml14 •. pl~f it 
MY be po8elble the, SOM teotor wbid ~no" $be ,,'S.UMtloa 
of &nCf~7-rloh phofJphete ., be 014'G':t.ne tho hctart 0.,11 lD 
pea~ a~t. W34er the W1UellOG ot 41g1tox1::1. 
~ r1Sh" ventricle M~ 'to be relc'lvelv re.lst~nt 
~ thens- Sn enerey-r1ch pboa;pbtlH When ~1"e4 to the latt 
ventrlole.Fel"h8ps, th16 1B r.18'~ to· the "lat1v817 8t~-tw 
eeJOtlltJ' of the lett V.l~trlo1$ to utruM ~Q"-l"10h _J6pb.ate 
O<8POu:a4s. 
1. alasl- ant 4&11.1 U'tIrtlftnou.e SJ:lJ"'1oa td a.M-
peuUo and \()no 40eu O'E 41eltoxb WON a4mlals~ to e4Ult. 
4ca.. ~ tWA 10\# 4.,. .t'Mr '\he ruet 1a~"\loa, tthe an1llale 
wore 88.rl~lood. 
2. ~1a ot the tro .. tissue tor taors~n1G llW4 
~r1oh pbospbatu. gl~.D. la.'lo 801d, ·awl ClU .. eotrol,...a 
~.~~o.,. 
a. In al1.xptR~nta. pkoapb.oereatlne oon.nt •• 
81sa1tlNnUl 400:r8884_ 
t. 1Jlttl ~p.u'10 4._. ,. "baDge in. Ult iTaG-
Uon •• ob8~ find. fmll a sliP' ~ of D ..... in 
~.n1acla X"ece'.1n& 0111 40M8 ot 41ptod1l. 
I. D_ .. slnrJ.e lll~o'ioa fit taxl0 a~ we 
•• SftletGr«i, 'thO API' trooticm am1 U .... 13104 n ... 1. Xn ~ 
....,..tA41D3eet,tou. tbare wu • t.G;A.enG, of boWl Of 'the aboM 
I:ho'1ou \0 1.1"ea80. 
I. 01700.- oonoon-'ttoa _ • .a .......... ant 
laotio 8014 .1sa1tlHnU, 1n~." s.a "-b aperlMDu 
f'oUO!I'liDS the ~atra'l= of 4!dt.G:dli. 
M 
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'I. potase1um -. 81sn1t18anU, 4~ac &t'~tour 
daya with 4.,111 tll.Gr~2IH~ut1c (loa_ or d1g!w:dJ,l. 
a. With toxic 40ne. s1~lcant tU.mlnutlml or $ou1_ 
'.$ Obt!h)MOO 111 carteln wtanoea corea. pctaaal_ rises 
_r.k8t111 if;. certain ~1mellt8. 
Io,.r,.l~ .• '1:" .• a_ Polra4UWI'tC.* A., fhO. lntl .... ot.DJ.glW15 
on the. m.eo~te &ti4 W4\te lta14'ilnc$ of Uef.l't ~le. 
Am. Heart 1_. .t ~tl.1'):4Q. 
Borer, 11. L. ~7," a. A., mi4 l»bUllpa. B. ,1J.& JUrtha 8tU41ea 
OD. ..... Role 0% ~1i4Ul_ en4 otMr %cM1n 'fmc llhospho-
nletlc. of tile A48QlI.o ...... I. _01. ca..· t 1.'. 
51 •• 1~. 
~bme. w. A.I ftO Itt.- oZ llllita11a on the a1_tI*OO8rd~. 
an ~1mental SW41 on DOlt! aH Ca.. .A:I:'Oh. lnt. M84.t 43&6'0 t lilt. 
BrehUf.!,: A.. _.n4 Qa~. P.: !he .1'''' or D~lklJ.s on .. 
,. .. Of ~ ~vd1~ ell ~!aGU1 atutl' 18 
~n Be~ •• Aa. BeartJ., t, 604. lt3l.. 
~.lA ••• , ... 0114 I1W11EUrt, 8. 1..1 the *1n'tananoo Do_ ,or 
DSdtalu; .. JIlAe~:rd1 .. .Pb1o St.u4". J. A ...... 
\111 BOI, lUI_ 
ca~, J. A., tiJ= 1fUtl;*1.acm, 1'. B .... Btfta, of D1s1tAUa OIl 
.... PO_.I_ OoA'" Of oar41ao .. OlA .of' Dos8-'. Olm. In'ftst., 9: ~. 1931. . 
o.lbo~ .... J. Alt, an4 Har:r:1aon. tt. a., ft. Itt.tot llldWia on 
.. 1."o1_ecm_lt Of 6a1"41Go MuaOl. of Doss. J.011n. 
Invest. t 10,; 111,1951. 
cattaU, MltMUt _ 00lA. n.1 .. lUtlUtmCe of Di81taJ.1a .. the lOne fit uon.-•• "_ 0Jt .... 110 Gord1ae IIWtOlA. J. 
Pba~oo1. e:td ~. fherap_, lai Uti 1_. 
Chen. ::J =~!i ~~ =t. 0::==:'''' 
"a • ..ea, 1169. 
H 
., 
4 
Oti8JIk •• , A*.' 1.& a .. u1.to1wulmDS ..... 'Mr~e1. ...... 
Bet. UMS, It US-1.6'. 1*_ . 
.....,. ... J •• axc~ of s, _ ... a XOM • .,. ... o.u. 
... the .~t. Zl'1.~. MIl •• 1., 5: GtI-IOt. 
1169_ 
oniekabsl*k • .I. it •• 8M "'.awRY., D. L.t ~1Got ZU\aJ,la 
oa .. ~ .aiI 'U\1UUtlOa 01 .. tM ldole'0e4 
~ all4 DI •• 'lO~. AWl. J. 101., tat 1", 1180. . 
Cft1o~ .. *. lI. B.: ~* ___ bOlia. l~lo1. BeY., 1', &9f. 
Ut.l936. 
1)Nrlttlt W. l:l., DarnM, A. a •• aM ...... 8 • .1.* ~lmt.m.u 
8th GaJ.oule~ ~peuUe· aD4 ~le Do.- of 8181'-11 •• > 
IX •• ,_\8 oa 1mo 1I1""00r4~8Zl1 ... Beel't i •• 
III 6&a-oeo, 1:M3. 
~JI.bsf w. a-I Bar ..... a ... eat ..... 11 • .& •• ~r~1 
1d.1Z .0., cul.ot.t ~poutl0 ftM l'UiG Do_ or DlI1~1. •• 
I. attOO1t8 _ \hO lIfOOeJ'41al Ml.l~ s""ure. M. 
~J •• III ~.l.~. 
fl. B., "'.t. B. a., liaI'1olc, tI ••• t aD4 ~. A. R. * 
aJ>eimim.ta w1,.. celoulete4 tb .. J)8t.l"J.8 ant TGX1e .... 
ot DlPul1a. m.. lIt'tecu .. the ~ lILoo4 ft_. 
Am. ~ I., •• '10-'38, ltQ. 
-.n, E. ,A.. p_, ae 40,1_ or OU'bGJ.a em ~ Ao~. 
MtIl ~lo1. ~., all aso-aat. 1.960. 
~nt X'to.' •• Id'A~~ ... P •• S 1:I»C'1,_t18, ,. '11, 1"981. 01_",. wou. . ~ A. I • .Pbe.1.1r8ool. aM. at,... a..p •• 1081 lS&' 
115, 1 • 
~~;.r"_~:a:z-.::~»:=~=."=.s:..~ btlu'_. 64h ~, 1_. 
Plake, O. L. $n4 ~, I'll # .tu.re Gt 'tbe lao;rswo Pl8fJl)ho-
I'U ti. Yolate17 -.018. .1 .... U. 401 ..... lta'. 
n8k9. C. Il!l end $Ubi .. ~. 'f •• .fhoa~uae. I • • 01. ~. 81, _9-1,., 1911., 
.. 
Goot. C. A •• ~, fi., am4 ~.Y.' .. »ctH8d.'loD ~ 
~. 1. 8101. tIla •• ""lOOs .-611, 1983. 
erc.le. H., tiber 418 Do.l~_ 488 EohlehJ'dfttstof'tweoMGls 
... Pll,.lo101i.e .. ~kolog1e .. Bu lk. 
knh.· r. ~. )1et.h. u. PbRril1lk01 •• lNt68 • 1MO. 
Bapa, 1>.: ee lItteo" of D1dlaDiA C 11\ 'f~ Do_ upon the 
1~o"'91 __ ._tu 00n~1i ot ... 'BbI' ...... fI1&801.. I. 
PIla,..oo1 ••• _,.. ~P." ,0'. eo.u. 1.'_ 
.'cA., a .... a. B:ro4J".!L iJtO.. Tho BSol~c.1S'tD~.S._ 
or,.,.,.. Am. a .......... aa. ~4., 1110. 
ata:r.ltn, a.t,OI-aUo, B .• , end J4\IDobl~ ... ;tt_,. R.:Dtpei.en'l. It 119, 
I.Mt.Cl'te6 1)7 1011_ . t A. ,. lt1W~Q01. ~ • 
.... ,., loa. ~lU, 1. .. . 
~j a. G.: ~. In._-''. " .. ~00d", 81.S ... leo. 01W I'll _U. ,A. I • • "~G01 •• a4 .xper. 
~P., 103: 1, 1.31. 
lta., LA.::t •• Jan4lowl.SI "t ~ Jhd.1ve 1D \be I803.aW 
..... Cueul'. All ••• Aratol., 122t .1-2'3, 1938. 
Ue1187, ' .• W. t C!m4 ..,...1lOt •. 0., ..... 1 .... em AI • ...s. ... : 
va.pbOaPbe',".,. ot aacle. 1.1k4. 1b8m+. lffJl 111-101, 1... . . 
ES~t ~ • .I., 8:04 DuIoUl_P ..... Jnb1bl"lOD or 'tile ..... ,Ji." 
~1fth of Aft fIl'.. CUtaSa a.M.!u~. 801_". 
, lOll 3tO-&'1, 114'_ 
~. if. I.&wr..- 06 0U'a1H Dru.g8 on the ~~ .. 
Xut~l.te. of the bt. Proo. 800. &Xper.-Bl.o1. __ 
1114., I •• 41 ...... 1MB. ' 
Lac..,.. a. A., JI!I;m4e .. ,0., Ant Beft1!, } ••• oa~,U.ao O1,.ogen aM 
Keto,.d.... .Itt"' of ~!GOw.7~ ot ·1. y" Be ~
---.1 .. --~ - find .. Btl'pate. 800 • 
....... mcl._n4 ..... 16# 413, 1t6.'_ 
Ue'18. H., ~,.~_ .be 4_ £oh1~&ta~twolle(f). 4_ 
'1fenUa. U. *PR~'t$l.1. Vlit.G!'3UO lktr an-
tlue fie a~1tellH:.ut 4_ Kobl t6o!Jal' 4 •• H.er_. AJ-Oh. t. If Path. u. ~~ko.l ... 196. 15,. 
14f. 1MO. 
LoIDI-. B.: the OOO~ ami· t.Iae fttaut ... tl(J'1l of ~ •• ,.w iaCG11a. 1. Deaoutn. \Ci._ ~ ~~pb$_. 
81oc~. zta~., IOaI 46 ..... 19 •• 
"Non_I I.: 1lM.n1_ , ••• 01011 '8 108 alUOOfJ.14ea oardl.flOOs. 
• kM.\ hI Well_beroer.. A. i. :w.r.eo1. ana atper. 
"-.'tlt .f •• ~I. 1MI_ 
IIe1tl1:lkft'h, v. ,.: lVt., of Su-opll&uth1a on tJ.\e "be..,. or 
. Lao 10 MS4 in the _" tuiaS ~l !\IU ... 
auu. .... ,.. a1ol.. lied.. 11#.' t 1968. JilUl_. a! •• , ~d 1rIwl .... '. A.l A _Vlo4 tor _ .'IM" or 
Ul~o~ntl"1_ ot La.t10 M14. I •• 01. ~ •• 
WI ~.ltM • 
... G •. &f.l onl 'I1JaullC. II. '.l S'tU41ee em the Da'I.,. CI1u80814u 
of D!altalle LaM •• _ l1lrUoular Bote .. _ to Vlelr 
Jltteota upoa ~1 .. .lttl.1 .. , .. tJ:Ielr Ioal.it,.,. 
Jilbuuoo1. eM ...... ,., M* u.aI. 1138. 
Moe, G. 1(.., uti Y1u~, .. " •• 1M .tl8e1la1_ et »'allure 1& the 
OcIIplAMlr 1eOlete4 .8.I&11u Bean. M. I •• ,.101., 
12th 661-4"3. 1939. 
JIIttI •• X.I m.:ne arw.l~ de _tboG ...... -'s.-w. 4_ 
PlIo.~t:r8otlonen in "1C8~. 'Wlter Ma0n4ee 
~A'1pq 4_ Mloepbtla __ 'beml la ~bl ... 
. baraU. '  . 81"" .. 1'o11_~.-t _A. J. l~Mraa.ol. er4 
Js:per. filerap., ":I11~. 1"9 • 
.. ,..r~,.O.''''''_ 8"*,'ea o. th .• Ba_ .. ~ at". .. , Sa 
AJ.eobol1c ~_t1a or 'has", ~t1ou. J. Blol. Cha., 180: 8'1-680, 1949. . 
Jre1a •• .I., A P1lo~'rl. It4aptet,1oa of ~ Soaoan 1IIItb04 for 
tbe J)e~'10.a 01 61\\008.. , •• 01. Gbem. t 153, 5'&-160, l.~. 
01Mm.. i,1t L. $n4 SOllwe~L \i. B.a QQtr41eo Kueo1e _.bOIS,. and 
.... J. . Been I\luu:n. IIIMSlolDe. 10: 11"*"1, 1911.. 
0V\mIIIm. 1'=.11. :.~ ':.8'1'18'. s. It.; ~ •. 4»»1.'. l_~loa of ~ liJao··.· . '. . to SccU .• ena ;rou •• t_ 1a B1olos1oal J'lt.d4a. 
,. Mol.· fl... aa-o". llfll. 
eo 
Pardoe_ a. •• It •• ae S~1'41_t1on ot D161te1b "1'1". Mt10a 
_ tbe ~n .J:lUI"t., ... a.. A., 81: lSI. 19 •• 
l~t\er"n. S.W ••. Pipe, Kif! aD4 atu"l1.Dg. ,It . Ii. ::" •• R&8U1&t.l.{)D 
ot tho ~rt ..... fl. a,.101 •• 481 ~t 1914. 
:Pet .... II ... alld YWcbrzJ a. a ••.• ..,. .... M1.1_ or tbe ~. 
1n nl1t.aN .l~. ·l.Uf.moe of Druse _,. 1". _. BM1't J •• 
11; a'J.-atl, 1931. . 
BoM., ,1.1 .. 4eBiJlt1Wl1 4.- itOObanlhheO. 1J84~ aut 
dl •• ~"'1' \IDA 4_se~wtt.,f4t/bJ'.uch 4 ... ..-laU ... 
1t.e' ..... 01." _,.··.'WOUeAHrIU'I.A. '.~ •• :tat. ~'t. tbta'a» •• tf. au_I 1MI. 
BeMOW. Ate "o'~:r Con\not:1oa. ~ s. 1'. ACed. SOl., "'I 
iGl-t30, 1M'_ 
SchWerts, a. ;,.,. 'a.a4 ... 1u. L iI •• Dialtel1e SWs.e. _ .lJA~ 
._ BeH"\ ala __ .Be .,._0: l)ldw.'I.U 011 .. 
n.~~JJfd ~ oteh1l4". _tb.~'10 hYes~ 
,000aio,,1: 8'" ~Dbee". Am. J. Bu. OllilA •• a. 
' •• lilt. 
SOl~t.·. '''.-uo •• 
eostin, .1*.' 8M. .lM1D.e. t. a. J .. 
tbUft):>s1', fit ua tla. P. JA. 
8tarl1As. B. a", d n"M~." Y ••• e a~a.1on Of ~ 
.atf.el'Q' au_put fit the ~,. I. _.101 •• Ilh 8~. 
191'_ 
Sua"'" ,11,A.S ACt".u. 
tI, lM •• 
V1e~ l.D~::!-=~: ~l!t::-::r==!"l=:MJ.l­
"10kO~!tot=:~1~~~~'::~=:.r..,~::t.--
0I3.1Ml. 
We44. A. ILl .. 1at1u._ ~ .~ oa ... ~l_ btont 
or tn. 1IMrt. I. ~OOl. on« kpeJ'. ~P •• 6th 118-
2'4, 1931.' . 
61 
.. 
Wo44.A. tt ••• 1»',_ B. A~. $u4 ~t G. &., a. .fOO~ fit 
, Illpda _ ·uo Oct14 ,B1oo4e4 altWt .. 1_ ",riM _ ... 
.... 1_ r4 J)ulM118 AOU..., ..... 001. and ax,.. 
--., •• '1« ·391-408, l~. 
Woll.GabVCU' , A" OD 'U~Ob. :Pbo.plMd •. 8Uppl7 at . the hl1liB~. _. I. rhY81el., 110. tII-.4O, 1M'. 
Wo1l_~ ... ! A./l I."'''. ot OUeba!a cm4. D . - Co --S7-
.li.S.U l~_ stan of tH ~. .. ~ •• " _. 1_. 
i'IoU@bCc., A.: De...., •• ta~l_ of the ftUs._ ..... ad 
'the •• boll. AoUcm of \be _1'4100 . ,.oa1d... If; 
PMra.oo1. an4. l.tJtpe.~P.t ", 0114a, 1MI_ 
WoU ___ I'I._~' .. bo110 AOUoa, or tH, GU'41aO 011003,1<& ... 
U. JII'r.' of o.Mia aJ14 ..... ta oa •• ~.
Phoa.pM-. (km:'." of __ Mari. I. ~eo1. ettA ~. 
i'huap •• 10:..\, l~135t 1.1. 
1foo6 • .I. B., .. ~t G. Lt .$wu. .. oa \he .Itt." of tM D 
toll. GluooeUlO. on. It l.Oea ~ the ~ of thO .... ,;. 
Luas ... ,.nu.. .. J. }1Jqrelo1., lI3, Ill_ l~. 
1004. lI. ..a.na .lIOCD. O. 1..1 Il.eettrolyt. .na. _tar Qcll'-" Of .\be 
oulU.- JIWIoulatve of \be ..... ~ 'loa 
wJ,tb. 8pIolal aot .... to ... tee .. 'or tU~ 
aS4_. A.a.. I. a,.101., 1M. 811-118. 1MB. 
BalJ11da~'L&;" 
Batont»tlt1tMa 
atna. L.' .J'r~n.. . !ti'~' S$. 0, •• oa4 .B1a_. 0.: .. D6poalUd .' ~ Sa .. "fte·mlO of tb.e B." an. 
.... ~l. J.u3-e1o*,_ 0brtJ •• "* loa-l09, 1.1. 
Bori-. .. 1.., sm WImfl. a. c.: ~ of the G'ftm,tI!ta1 "U. 
Ae'fdOl:,. of C8MlaO 01100.14... .. .......... 1 ....... 
• ,~.1.1. . 
cn.rk ••..•• a. t ad JIoabR, B. 1l.t thO Wa'- ent .81._. ~ Ooa"-_ of 'the ~ ... art 1n oo~tlft ~ hllun 
W1tJl u4 w1\boUt 0,,1'0.11_:'1=. Oin •• II """'.4, 1852 
GoIm.A ..... 8."14 ste~ln L J.: c.rdUo Sl~. ani ov.'Plt ~ 
.SI1~11..'t .. , X'a .... " •• II 03. It.t. . 
"'ft,~. G •• '.t~!t ~Ut_ G., &~ SObWabt.~ a.. ~­
..... '141 ~'O'OphI' W1~u~ end v4tJl D~_l1_'l __ 
~b. OO:n\en:' or bbbl'~t. ~_. 8M. ~. !d 
aD4 ~'t 34: ~t 11M. 
. " 
....., .. tot". C. A.. C~~ en tlVJ MololiOal.. 8_D4.-41.,,1:.,;,u ot 
Diiltel1a. so:m.b.~. WehDilcbl-•• ", 1'-11; 1149_ 
Gol4. L. IIod$U, ii" Btntoa, G. , •• eM Cotl,,~v.t J'It W.I· ..... 
aoI',t:Lcm oS D1~ .til -., )e4. lTOO •• en 356. lM'_ 
Ck44. a. f. It\d.t.t. u. ~,.o,to. ~,. anti ~t. ~d~lQl .. ~$l . .£Wo$:r;tet au in ~c &Q~ by D1r~~ a1.'4 tobetr 
~ oa lrIOb1e:d ot l)1g1't811.Uoa 1n ,.tlenta w1th 
AWl.~ .rlbJ'Sl.la"ioa. i. JiUraool. ant .,... t!be:I'ep. 
64: aM. 1139 .. 
GoU. B.sD!Blulls alld. some or Ita a.rlY.tl".... .le., .,. 
110. 1M3. , 
GoV'ler •. W. u.'. Tenz, __ ~" .. an4 ~ .. o11lJ, .. , ,.. •. t ....• tit' Al ___ "o~l PAOQI'mta.D1s1~1D w1l4 ~Ia .ui4J1 
hleW 'to tbe l.atter a Of4tdJAo .... 1. _.... 1n 
Y'1t1C. i. aa~oo1 •• n4e~. afA"aJh, ••• ~... 1941. -,-. . .. 
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